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abstract

The release of radionuclides from nuclear facilities following an accident into air results in
human exposures through two pathways. One is direct human exposures by inhalation or
dermal absorption of these radionucles. Another is indirect human exposures through food
chain which includes intakes of plant products such as rice, vegetables from contaiminated soil
and animal products such as meat, milk and eggs feeded by contaminated grasses or plants on
the terrestial surface. This study presents efforts of the development of a computer code for the
assessment of the indirect human exposures through such food chains. The purpose of
ECOREA-II code is to develop appropriate models suitable for a specific soil condition in Korea
based on previous experimental efforts and to provide a more user-friendly environment such
as GUI for the use of the code. Therefore, the current code, when more fully developed, is
expected to increase the understanding of environmental safety assessment of nuclear facilities
following an accident and provide a reasonable regulatory guideline with respect to food safety
issues.
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Ku, d™)
Sr I
0-15 6.9x10° 8.7x10” 5.0x10°
15- 50 2.8x10° 3.5x10° 2.5x10°
> 50 1.4x10° 1.4x10° 1.4x10
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element

parameter values (for t in days)

Cesium

a, = 3.6x10°, b; = 0.69; & = 1.5x10°3, b, = 0.17; & = 4.0x10°, b; = 0.023; a, = -5.1x10°3,

b, =1.84

lodine

a, = 9.0x10°, b, = 0.88; & = 0.98, b, = 1.15; a = 9.0x10°, b; = 0.102




Strontium | a; = 5.5x10*, by = 0.48; & = 1.0x10°®, b, = 0.017; a = -5.5x10*, b; = 1.58

¢ K1,

C.(t)=q —[1- & ™ 12
D=8 ) 12
(1,) compartment j
. > K. I
C,(Equilibrium) = |IrQ C, ()= é S (13)
e i=0 F
normalize intake-to-food-product transfer factor, f, n
. C.(Equilibrium) § K
Ju=— =a (14)
in i=0 I ’/;
intake-to-meat, intake-to-milk, intake-to-egg 1

1. intake-to-food-product transfer factor

transfer factor from intake to cow's milk
Cs 7.1x10°
[ 9.9x10°
Sr 1.4x10°
elements fm
Beef Pork Chicken Eggs
Cs 2.0x10° 3.9x10° 1.0x10 5.0x10°
[ 7.2x10° 1.0x10 5.0x10°
Sr 8.1x10™ 3.9x10° 3.5x10° 0.3




17 kg

, ( 3 1 4 1)
4 25 (10 25 )
( 0.4, : 0.25 )
40 : 60, 60 40
50 75 kg ( 70 kg
60 kg, 15 kg
1
2.8 kg, 0.11 Kg, 0.08 kg
40%
3
2. (kg/d)
(4 25 10 25 ) (4 25 10 25 )
40.8 24.0 8.2 4.8
( ) 12.2 7.2 *| 6.0 3.6
( ) 28.6 16.8 4.8 6.3
4.8 6.3 2.0 2.7
2.0 2.7

* 1kg 3.0kg

25

)

10%



(kg/d)
1.40 0.055 0.040
0.56 0.022 0.016
0.42 0.017 0.012
0.42 0.017 0.012
* 0.56 0.044 0.032
0.56 - -
*
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